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WESTERN AUSTRALIAN DEP~TMENT OF AGRICULTURE 
SUMMARY OF 1975 FIELD EXPERIMENTS 
WITH ADVISERS 
"SOUTH WEST SUB-CLOVER ROO~ ROT-
1975 CULTIVATION EXPERIMENTS" 
H.J. BARBETTI 
G. C • MacNISH 
PLANT PATHOLOGY BRANCH 
'T'rials were established in 1975in the South We$t of WA to investigate 
the effect of time. qf cultiv~tion, an.d nitrogen application, upon the 
incidence and severity of both tap and lateral root rot ot subterranean 
clover. · 
Nitrogen application had little in the way of consistent effects. 
Cultivat;Lon reduced the leveJ,.s of both tap and lateral .root rot in 
many instances. These ef:;fects were most obvious and consistent at 
2.boFt the end of May. Cul ti vat ion just prior to or just after t:P.e 
break of season weI'e the best cultivation treatments~ Cultivation 
does appeci.r to show some .promise as a means of reducing levels of 
<.....eroot rot. 
f \ v 
Assessments need to be made on pasture production to see if these 
cultivation effects on the levels of tap and lateral root rot are 
reflected in economic ip.creases in pasture pJ;"oduction. · 
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Hf'l'RODUCTION 
In 1974 trials were carried out to investigate the effect of nitrogen 
application and c.ultivation upon the incidence and, severity of 
subterranean clover root rot in South 'viestern WA. The results from 
these trials were somewhat conflicting, the treatments sometimes 
. being partially eff.ectivE;i and sometimes having no effect" 
In the 1975 trials the aim was to investigate whether varying the.time 
of cultivation reduced the incid-ence and severity of root rot. .The 
effects of cultivation in Mid-December, mid-February~ mid-March, and 
after .the break of the season were examined:, A nitrogen application 
was superimposed on each treatment to investigate any interaction 
between this ni tro.gen application and cul tiv.ation. 
ME.THODS AND MATBRIALS 
i) 
ii) 
iii) 
Sites 
Trials were sited on paddocks with a known history of bad sub-
clover root rot at Karridale (75BU1), Manjimup (75MA1) and 
Walpole (75DE1). 
Treatments 
1 o Contro.l - no. treatment 
2. Cultivation in mid-December 
II 11 mid-February 
II 11 mid-March 
II " after the break of the season 
At Walpole only treatments 1, 4 & 5 were used. 
Each plot was 5m x 30m, .and each. treatment was replicated 3 
times. All cultivations were done using disc harrows and 
cultivation was repeated until the surface layers were well 
mixed. A randomly chosen 10m strip of each plot received 
nitrogen (Agran 34/0 at 200 kg/ha) after the break of the 
season. 
Assessments 
The trials were first assessed approximately one week after 
the opening rains and assessments were repeat.e.d at 3 weeks, 
. 8 weeks, (9 weeks for Karridale) and at 23 weeks. 
At each assessment 10 random samples of five plants were dug 
up from each of the nitrogen and non-nitrogen areas of each 
plot. Plants were washed and rated for disease severity on 
both tap and lateral roots. 
Tap roots were rated 1 = ta];l root healthy and intact, 2 = 
tap root intact but diseaseel (2+ slight damage, 2++ moderate 
damage, 2+++ severe damage) and 3 =tap root rotted off. For 
lateral roots 1 =healthy, 4 = laterals rotted off, and 
categories 2 and 3 represent the intermediate disease severities • 
. . . /2 
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iv) Analysis of Results 
For convenience the tap root ~ot categories 1 and 2+ were 
combined, 2++ remained unaltered, and 2+++ and 3 were com-
bined. For lateral root rot, categories 3 and 4 were com1"" 
bined while categories 1 and 2 remained unalteredr An arc 
sin transformation waf:/ performed on the results. An analysis 
of variance was then performed on each disease category to 
see if treatments had a significant -effect on root rot 
inc.idence and severity. If treatments 1rere significant then 
further aP.alysis was performed to separate out the effects of 
both cultivation, nitrogen application, and of any_ interaction 
between t;he two. 
RESULTS 
1. 
. 2. 
Disease development with time. 
Results showing the disease development with time for each site 
are shown in table 1. 
Tap root rot was recorded at all sites by one week after the 
break of the season, and Karridale had the highest level_ of 
diseased plants (54.4%) compared to Manjimup (22.4%) and 
Walpole (3.5%). For the tap root ro_t assessments made in mid-
April and late May both disease incidence and disease severity 
had increased at all sites compared to the initial assessment • 
.By tJ:1e final assessment (end of August) levels of root rot had 
declined. Karridale remained the site with the highest and 
most severe levels of tap root rot~ 
Lateral root rot was recorded at all 3 sites by one week after 
the break of the season., Karridale (32,.6%) had the highest 
levels of plants with lateral root rot, compared to Manjimup 
( 7. 9%) and Walpole ( 3. 6%) by one week aftar the .break of the 
season. For assessments made in mid,...April, late· '1ay, and late 
August, levels of lateral root rot were much higher compared 
to one week after the season break. From late May onwards 
there were no plants at any site with healthy lateral roots. 
Nitrogen Appliaation Effects 
From the attached result tables 2-28 it can be seen that nitrogen 
application had little significant effect upon the incidence and 
severity of root rot-
'The only significant effects of nitrogen application were on tap 
root rot at the Karridale site at the end of May. Here nitrogen 
application reduced the number of plants in tap root rot category 
2++. The same effect wA.s observed at the Manjimup site in mid-
Me~r, in conj 1J_nction with a significant increase in the numbers of 
healthy and near healthy plants. 
Nitrogen application produced no significant effects on the in-
cidence and severity of lateral root rots. 
3. Time of Cultivation effects 
A summary of the significant effepts of cultivation for the three 
sites is shown in tables 2-4. Tables 5-28 show the cultivation 
means and LSD values for the cases where time of cultivation effects 
were significant. 
• .. /3 
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3. 
a) Tap Root Rot 
b) 
Cultivation nroduced no effects on the incidence and severity 
of tap root rot at any one site for the first assessment made in 
early April. 
For the mid-April assessment there were no effects of cultivation 
at the Walpole and Manjimup sites. At the Karridale site 
cultivation in mid-March resulted in more plants (p < 0.05) less 
serverely affected, 
It was in the mid/end-May assessments that cultivation responses 
became obvious. At Karridale cultivatioi1 in mid-Harch (p < 0.05) 
and after thebreak of season (p < 0.01) resulted in significantly 
more plants in the lowest disease catego.ry, the mid-March 
cultivation also resulting in significantly fewer plants (p ( 0.05) 
in the severe root rot category. At Manjimup all cultivation 
treatments pr~e-d resulted in significantly mo;r-e plants in the 
lowest and significantly fewer plants in the mo.st severe disease 
category, (all p ( 0.001 except for cultivation after break of 
season in the lowest disease category which wasp< 0.01). Cul-
tivation mid-December, mid ... February:.and mid-March also resulted 
in significantly less plants in the moderat-e disease category 
(p < 0.001, p < 0.001 and p < 0.01 respectively). At Walpole 
the mid-March and after break of season cultivations resulted in 
sigriificantly less plants (p < Q.001 and p( 0.01 respectively) 
in the most severely diseased category. 
By the time of the fourth and final assessment in late August 
there were no effects of time of cultivation at the Karridale or 
Walpole sites. At the Manjimup site, all cultivation treatments 
;r-esulted in significantly more plants in the lowest disease 
. category and less plants in the moderate disease category (all 
'
1 p ~ 0.05 excent cultivation after the season break which was 
p < 0.01). .. 
Lateral Root Rot 
For the first assessment in early April cultivation produced no 
effects on the incidence and severity of lateral root rot at the 
Manjimup and Walpole sites. At the Karridale site the mid-
December and mid-February cultivation resulted in.significantly 
less healthy: plants (p < Q.05) and significantly more plants in 
both the mild disease category (p ( 0.05) and in the severely 
diseased category (p < 0.01 and p ( 0.05 respectively). 
For the second assessment in mid-April there were still no 
cultivation effects at Walpole. At Karridale mid-March 
cultivations resulted in significantly less plants in the mild 
disease category (p < 0.05~ At Manjimup site cultivation after 
the season break resulted in.significantly more healthy plants 
(p < 0.05) and significantly less diseas.ed plants (p < 0.05) when 
compared to all other cultivation treatments but .not significantly 
.different from the control. 
By the thrid assessment at mid/end-.May time of cultivation effects 
had become more obvious and consistent. At this time there were 
no plants at any Site which had healthy lateral roots. At 
Karridale cultivation mid-February, mid-March and after the break 
resulted in significantly more (p ( 0.01) of the less severely 
diseased plants and also resulted in significantly fewer (p < 0.01) 
of the more severely diseased plants, Similar effects were observed 
for the mid-December, (p < 0.05) mid-March (p <0.05) and after 
break of season (p ( 0.001) cultivations at the Manjimup site, and 
... I 4 
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for the mid.-March (p < 0.05) and after the break of season 
(p < 0.05) cultivations at the Walpole site. 
By the time of the fourth and final assessment in late August 
t)'.lere were no effects of time of cultivation on levels of lateral 
root rot. · 
DISCUSSION AND CONCLUSIONS 
The results taken as a whole, strongly indicate that nitrogen 
application is of no benefit in reducing levels of ,either tap 
or iateral roots rots in sub-clover. 
Cultivation did produce statistici;i.lly significant reduct.ions in 
the levels of both tap and lateral root rots. These cultivation 
effects appeared to be most effective at about the end of May. 
Cultivation just before or after the break of season appeared to 
give best results. In practical terms the before the break of 
season cultivation may be the better of the two as cultivation 
after the break necessitates re-seeding if seed has.already 
germinated 9nd also leads to pugginess of paddocks for some 
months. Further research into times and types of cultivation 
would, as a result of these findings, be well worthwhile. 
There is a need in future trials to also make assessments on 
pasture production for the various treatments being tested. Until 
such assessments are made we will not know whether these cultiva-
tion effects on root disease are :i;-eflected in increased plant 
growth, and, if they are, are they economic. These will be made 
on all further tria1s. · 
4-4-
• 
I 
TABLE 1 
Showing the average % of plants with the different levels 
of root rot, irrespective of treatments, for each site and 
for each sampling date. 
Average % tap root rot ! Average % lateral root rot Site and Date I 
Sampled (1 & 2+) 2++ (2+++ &: 3) 1 2 (3 & 4) 
Karridale Apr 3 45.3 46.4 8.0 67.2 29.1 3.5 
Karridale Apr 17 12.9 65.1 21.3 32.9 51.5 15.4 
Karridale May 29 32.9 50.7 13.7 0 83.3 17.7 
Karridale Aug 21 58.8 41.2 0 0 ---- 100 ----
-...a.njimup Apr 1 73.3 18.1 4.3 92 .1 7.9 0 
Manjimup Apr 14 49.4 24.6 4.6 74.3 25.6 0 
Manjimup May 19 33.0 62.5 4.3 0 85.6 I 14.3 
Manjimup Aug 20 82.l 17.9 0 0 ---- 100 ----
Walpole Apr 2 96.5 3.5 0 96.3 3.6 0 
Walpole Apr 15 40.7 52.2 6.9 68.5 31.1 0 
Walpole May 20 36.4 52.4 11.3 0 66.5 32.4 
Walpole Aug 21 88.5 11.5 0 0 ---- 100 ----
: I 
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TABLE 2 
Showing significant responses to time of cultivation, 
Nitrogen application and any significant Nit. x cru1t. 
interactions at the Karridale (75BtJl) site for the separate 
analyses of variance on the indicated levels of tap and 
lateral root rot. 
TAP ROOT ROT 
Signif. Treats.significantly 
Effect better than Control 
Nil 
Nil 
Nil 
Nitrogen Nil 
Effect 
Nit x Culi Nil 
* 
Nil 
Nil 
Nitrogen Nil 
Effect 
Nit x Cul1: Nil 
** 
T4 (p 0.05) 
T4 & T5 (p: 0.05 
& p 0.01 respectively 
Nil 
* T4 (p; 0.05) 
Nitrogen 
Effect 
Nit x Culi 
1 & 2+ 
2++ 
2+++ & 3 
* 
* 
Nil 
Nil 
Nil 
p 0.05 Nit+ in 2++ 
only 
p 0.05 Nit+ x Cult 
in 2+++ and 3 only 
Nitrogen Nil Not sampled for 
Effect 
Nit x Culi Nil 
T2 
T3 
T4 
T5 
' I 
Cult. 
" 
" 
" 
in mid Dec. 
" mid Feb. 
" mid March 
after break 
of season 
· ..... 
April 3 
LATERAL ROOT ROT 
Signif. Treats.significantly 
Effect better than Control 
1 
2 
3 & 4 
** 
** 
** 
Nitrogen Nil 
Effect 
Nit x C'uli Nil 
1 
2 
3 & 4 
Nil 
* 
Nil 
Nitrogen Nil 
Effect 
Nit x Culi Nil 
1 
2 ** 
3 & 4 ** 
Nitrogen Nil 
Effect 
Nit x Cult Nil 
1. 
2 
3 & 4 
Nil 
Nil 
Nitrogen Nil 
Effect 
Nit x Cul1 Nil 
T2 & T3 worse (p Oo05) 
T2 & T3 worse (p 0.05) 
T2 & T3 worse (p 0.01 
and p 0.05 respec-
tively) 
April 17 
T4 (p 0.05) 
May 29 
- no plants -
T3,4 & 5 (p 0.01) 
T3 & 5 (p 0.01) 
& T4- (p O.Ol) 
August 21 
- no plarits -
Not sampled for 
• 
I 
1 & 2+ 
2++ 
2+++ & 3 
Nitrogen 
-"feet 
TABLE 3 
Showing significant responses to time of cultivation, 
nitrogen application and any significant nitrogen x 
cultivation interactions at the Manjimup (75MA1) site for 
the separate analyses of variance on the indicated levels 
of tap and lateral root rot. 
April 1 
TAP ROOT ROT LATERAL ROOT ROT 
Signif. Treats.significantly Sign.if. Treats.significantly 
Effect better than Control ~feet better than Control 
Nil l Nil 
Nil 2 Nil 
Nil 3 & 4 Nil 
Nil Nitrogen Nil 
Effect 
l'li t x Cult Nil tut x eu1 t Nil April 14 
l & 2+ Nil 1 * T5 (p 0.05)~ compared 
2++ ** T5 (p .. 0.01) 2 * T5 (p 0.05) to T2,T3 & T4 rnly 
2+++ & 3 Nil 3 & 4 - no plants -
Nitrogen Nil Nitrogen Nil 
Effect Effect 
Nit x Cult * p 0.05 Nit+ x Cult N"i t x Cult Nil 
in 1 & 2+, 2++ only May 19 
l & 2+ *** T2,3 & 4 (1r 0.001) 1 - no plants -
& T5 (p, O.Ol) 
')++ *** T2 & 3 (p 0.001) & 2 *** T2 & 4 (p 0.05) & 
T4 (p. O.Ol) T5 (p·o.001) 
·2+++ & 3 *** T2,3,4 & 5 (p 0.001) 3 & 4 *** T2 & 4 (p..'0.05) & 
T5 (p·o.001) 
Nitrogen * p 0.05 N+ in (1 & 2+) Nitrogen Nil 
Effect & 2++ Effect 
Nit x Cult ** p ~.Ol N+ ::ic Cult in N"it x Cult Nil 
2+ only August 20 -
l & 2+ ** T2, 3 & 4 (p 0.05) l - no plants -
& T5 (p O.Ol) 
2++ ** T2, 3 & 4 (p 0.05) 2 Nil 
& T5 (p O.Ol) 
2+++ & 3 .. no plants - 3 & 4 Nil 
Nitrogen Nil Not sample~ for Nitrogen Nil I Not sampled for Effect Effect 
Nit x Cult Nil N:i_t x Cult Nil 
I 
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1 & 2+ 
• 2++ 2+++ & 3 ;rogen Effect 
Nit x Cult 
l & 2+ 
2++ 
2+++ & 3 
Nitrogen 
Effect 
Nit x Cult 
l & 2+ 
2++ 
'-++ & 3 
I -Nitrogen Effect 
Nit x Cult 
1 & 2+ 
2++ 
2+++ & 3 
Nitrogen 
Effect 
Nit x Cult 
TABLE 4 
Showing significant responses to time of cultivation, 
nitrogen applicat:i.on and any significant nitroe;en x 
cultivation interactions at the Walpole (75DE1J .Bite for 
the separate analyses of variance indicated on the levels 
of tap and lateral root rot. 
April 2 
TAP ROOT ROT LATERAL ROOT ROT 
---. 
Signif. Treats.significantly Signif. Treats.significantly 
Effec:,t better than Control ~ffect better than Control 
Nil 1 Nil 
Nil 2 Nil 
Nil 3 & 4 - no plants -
Nil Nitrogen Nil 
Effect 
Nil Nit x Cult Nil April 15 
Nil 1 Nil 
Nil 2 Nil 
Nil 3 & 4 - no plants -
Nil Nitrogen Nil 
Effect 
Nil Nit x Cult Nil May 20 
Nil 1 - no plants -
Nil 2 * T4,5 (p 0.05) 
*** T5 ~~ 0.01) & 3 & 4 * T4,5 (p 0.05) T4 0.001) 
Nil Nitrogen Nil 
Effect 
Nil Nit x Cult Nil August 21 
Nil 1 - no plants -
Nil 2 Nil 
- no plants - 3 & 4 Nil 
Ni'! Not sampled for Nitrogen Nil Not ·sampled for 
Effect 
Nil Nit x Cult Nil 
48 
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Tables 5-28 
The following tables 5-28 show the effect of time of cultivation and 
nitrogen application on the incidence of sub-clover root rot, for 
the cases where analysis of results showed treatment effects to be 
significant. 
K.ARRIDALE 
Treatment 
1 
2 
3 
4 
5 
Table 5 
April 3 Cat. 1 · 
I Treatment Means Lateral Root Rot % 
Cultivate .Nitrogen 
60.4 
47.6 
49.4 
64.5 
57.0 
Table 6 
April 3 Cat. 2 
Treatment Means 
Lateral Root Rot % 
Cultivate Nitrogen 
29.0 
37.8 
37.4 
23.7 
32 .1 
Nitrogen 54.1 33.2 
No Nitrogen 57.5 30.8 
LSD p< 0.05 9.38 8.18 
p<0.01 12.86 11.20 
p <0.001 
Table 7 Table 8 
April 3 Cat. 3 and 4 April 17 Cat. 1 and 2+ 
Trea:tment Means Treatment Means 
Lateral Root Rot % Tap Root Rot % 
Treatment Cul ti vatfon Nitrogen Cultivation Nitrogen 
1 5.7 15.3 
2 15.5 21.4 
3 12. 1 22.6 
4 8.7 .26.0 
5 6.5 14.4 
Nitrogen 10.9 19.9 
No Nitrogen 8.5 20.0 
LSD p <0.05 5.66 7.84 
p < 0.01 7.75 
p < 0.001 
• 
, 
KARRI DALE 
Table 9 
April 17 Cat. 2 
I 
Treatment Means 
Lateral Root Rot % 
Treatment Cultivation Nitrogen 
1 49.2 
2 46.0 
3 45. 1 
4 40.6 
5 48.5 
,~~.trogen . 45.0 
:trn Nitrogen 46.8 
LSD p < 0.05 5.84 
p<0.01 I 
p < 0.001 
I 
Table 11 
May 29 Cat. 2++ 
Treatment Means. 
Late:rar Root Rot % 
Treatment Cultivation Nitrogen 
1 50.4 
2 48.2 
3 47.0 
4 43.6 
5 44.7 
Nitrogen 43.4 
No Nitrogen 48.9 
LSD p(0.05 
p < 0.01 
p < 0.001 
' 
Table 10 
May 29 Cat. 1 and 2+ 
Treatment Means 
Tap Root Rot % 
Cu'.L tivation Nitrogen 
28.6 
26.3 
35.6 
40.9 
42.6 
36.8 
32.8 
9.20 
12. 67 
Table 12 
May 29 Cat. 2+++ and 3 
Treatment Means 
Tap Root Rot% 
Cultivation Nitrogen 
23.9 
28.7 
20.2 
16 .8 
17.4 
22.0 
20.8 
6.82 
SD 
KARRI DALE 
Table 13 Table 14 
Hay 29 Cat 2 Hay 29 Cat 3. 
---
Treatment Means Treatment Means 
:Lateral Root Rot % Lateral Root Rot % 
'rre.:ctment Cultivation Nitrogen Cultivation Nitrogen 
-
1 57.6 32r4 • 2 60 .. 6 33.9 3 70 .. 6 19?4 ·- 4 71. 6 18.4 
5 71 .. 2 19.6 
Hitrogen 64 .. 1 26.3 
Ho Nitrogen 68.6 23.2 
LSD p < 0.05 8.62 9~67 
p(0.01 11 • 87 13,32 
p < 0.001 
, 
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MANJlMUP 
Tab],e 1 5 
April 14 Cat. 1 and 2+ 
Treatment Means 
Tap Root Rot % 
Treatment Cultivate Nitrogen 
1 43.8 
2 43.3 
3 42.7 
4 41.7 
5 51.6 . 
Nitrogen 46.6 
Nn Nitrogen 42.q 
.L.-.J p < 0.05 1Q.10 
p < 0.01 
p < 0.001 
Table 17 
April 14 Cat. 1 
Treatment Means 
Lateral Root Rot % 
-
Treatment Cultivate Nitrogen 
1 62.8 
2 54.4 
3 57 .1 
4 58.2 
5 67. 7 
Nitrogen 61.6 
No Nitrogen 58.6 
LSD p( 0.05 8.66 
P< 0.01 
p < 0.001 
Table 1 G 
April 14 Cat. 2++ 
Treatment Means 
Tap Root Rot % 
Cultivate Nitrogen 
44.3 
45.8 
44.5 
43.9 
34.1 
40.6 
44.5 
6.47 
Table 18 
April 14 Cat. 2 and 3 
Treatment Means 
Lateral Root Rot % 
Cultivate Nitrogen. 
27 .1 
35.5 
32.9 
31.4 
22.2 
28.4 
31.3 
8.67 
Sd. 
MANJIMUP 
Table 19 
May 1 9 Cat • 1 and 2+ 
,, 
Treatment.Means 
Tap Root Rot % 
Treatment Cultivate 1Titrogen 
1 22.2 
2 42.2 
3 38.2 
4 37.3 
5 32.5 
• Nitrogen 36.6 l\To Nitrogen 32.4 ~..3D P< 0.05 5.67 
p< 0.01 7.77 
·' p <0.001 10.59 
Table 21 
May 19 Cat. ~+++ and 3 
Treatment Means 
Tap Root Rot % 
• .- Treatment Cultivate Nitrogen 1 20.4 2 8.5 
3 9.8 
4 8.~ 
5 5.3 
Nitrogen 9.7 
No Nitrogen 11.4 
LSD p(0.05 5. 17 
p<0.01 7~08 
p (0.001 9.65 
I 
Table 20 
May 19 Cat. 2++ 
Treatment Means 
Tap Root Rot % 
Cultivate Nitrogen 
58.6 
46.5 
49.8 
51 • 1 
57.2 
51. 2 
54.2 
4. 17 . 
5.71 
7.78 
Table 22 
May 19 Cat 2 
Treatment Means 
Lateral Root Rot % 
Cultivate Nitrogen 
. 63.3 
69.0 
64.2 
69.0 
77 .1 
68.6 
68.4 
5.p4 
7.73 
10.53 
53 
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MANJIMUP 
Table 23 
May 19 Cat. 3 
Treatment Means 
Lateral Root Rot % 
Treatment Cultivate Nitrogen 
1 26.7 
2 21.0 
3 25.8 
4 21 .o 
5 12.8 
Nitrogen 21. 4 
No Nitrogen 21.5 
·- JD p <.0.05 5.64 
P< 0.01 7.73 
p < 0.001 10.53 
Table 25 
August 20 Cat. 2++ 
'freatment Means 
Tap Root- Rot % 
-
Treatment Cultivate Nitrogen 
' 1 37.9 
2 23.2 
3 21.8 
4 24.7 
5 8.7 
Nitr-ogen 
No Nitrogen 
LSD p(0.05 11 • 62 
.. p<0.01 16.91 
p < 0.001 
Table 24 
August 20 Cat. 1 and 2+ 
I 
Treatment Means 
Ti;i.p Root Rot % 
Cu].tivate Nitrogen 
! 
52.1 
66.8 
.68.2 
65.3 
81.3 
11 • 63 
16. 92 
54-
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WALPOLE 
Table 26 
May 20 Cat. 2+++ and 3 
Treatment Means 
Tap Root Rot % 
Treatment Cultivate Nitrogen 
1 31.9 
2 
3 
4 6.2 
5 17. 1 
Nitrogen 20.8 
No Nitrogen 16.0 
'D p <0.05 7.98 
·-· p<0.01 11.35 
p <0.001 16.43 
Table 28 
May 20 Cat 3 
Treatment Means 
Lateral Root Rot % 
"'reatment Cultivate Nitrogen 
-· 
1 53.2 
2 
3 
4 30.8 
5 22.6 
Nitrogen 38.4 
No Nitrogen 32.1 
LSD p <0.05 18.18 
p <0.01 
p<0.001 
Table 27 
May 20 Cat. 2 
Treatment Means 
Lateral Root Rot % 
Cultivate Nitrogen 
36.8 
59.2 
67.3 
51.5 
57.3 
18.18 
55 
